Previous studies have revealed that a single exposure to an acute stress or acute immune stimulus can produce long-lasting changes in the activity and responsiveness of the hypothalamo-pituitary-adrenal (HPA) axis. The HPA axis is believed to be an important component in determining the susceptibility and severity of inflammation in autoimmune disease models such as adjuvant-induced arthritis (AA). In the present study we have tested the hypothesis that a single exposure to either footshock or lipopolysaccharide (LPS) 3 weeks prior to adjuvant injection can alter susceptibility to AA. Changes in HPA axis parameters were also determined. The results demonstrated that prior exposure to LPS conferred resistance to inflammation in AA, which was not related to a delay in onset of inflammation but rather an alteration in susceptibility. In contrast, prior exposure to the acute stress of footshock did not alter susceptibility. HPA axis parameters were increased in adjuvantinjected rats whether inflammation was present or not. These data suggest that prior exposure to acute immune stimuli, but not to acute footshock stress, may alter susceptibility to inflammation in the rat AA model. These changes in susceptibility do not appear to be solely mediated by increases in HPA axis activity, which were apparent in all AA groups irrespective of the presence of inflammation.
INTRODUCTION
Susceptibility to autoimmune disease is influenced in part by genetic factors. However, environmental and hormonal factors can strongly influence the onset and the subsequent severity of a wide range of inflammatory conditions. One important factor in determining disease severity is activation of the hypothalamo-pituitary-adrenal (HPA) axis. The end point of HPA axis activation is the release of potent antiinflammatory glucocorticoids (corticosterone in rodents, cortisol in humans) from the adrenal cortex into the blood (Harbuz and Lightman, 1997). Glucocorticoids are crucial for survival since, following adrenalectomy, injections of interleukin (IL)-1 or lipopolysaccharide (LPS) at doses well tolerated in adrenal-intact animals are fatal (Bertini et al., 1988; Ramachandra et al., 1992) . Similarly, induction of disease models such as adjuvant-induced arthritis (AA) and experimental allergic encephalomyelitis (EAE) results in earlier onset and increased severity of symptoms in adrenalectomized rats which rapidly results in death (MacPhee et al., 1989; Harbuz et al., 1993) . These fatal effects can be prevented with corticosteroid replacement, confirming the important role played by glucocorticoids and the HPA axis.
Activation of the HPA axis in response to an acute stress is generally considered a finite event with a return to the homeostatic setpoint achieved within hours of the stress. In rodents, for example, in response to stress there is a transient increase in plasma concentrations of ACTH and corticosterone. These elevated levels return to baseline within approximately 1 h of the termination of the stress. Changes in mRNA
